Receptor interacting protein kinase-3 determines cellular necrotic response to TNF-alpha.
Smac mimetics induce apoptosis synergistically with TNF-alpha by triggering the formation of a caspase-8-activating complex containing receptor interacting protein kinase-1 (RIPK1). Caspase inhibitors block this form of apoptosis in many types of cells. However, in several other cell lines, caspase inhibitors switch the apoptotic response to necrosis. A genome wide siRNA screen revealed another member of the RIP kinase family, RIP3, to be required for necrosis. The expression of RIP3 in different cell lines correlates with their responsiveness to necrosis induction. The kinase activity of RIP3 is essential for necrosis execution. Upon induction of necrosis, RIP3 is recruited to RIPK1 to form a necrosis-inducing complex. Embryonic fibroblasts from RIP3 knockout mice are resistant to necrosis and RIP3 knockout animals are devoid of inflammation inflicted tissue damage in an acute pancreatitis model. These data indicate RIP3 as the determinant for cellular necrosis in response to TNF-alpha family of death-inducing cytokines.